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$ SDWWHUQ UHFRJQLWLRQ V\VWHP EDVHG RQ WKH QWXSOH WHFKQLTXH LV GHYHORSHG DQG HYDOXDWHG IRU XVH LQ FODVVLI\LQJ QRQ
GHWHUPLQLVWLFGDWDZLWKSDUWLFXODUUHIHUHQFHWRXQFRQVWUDLQHGKDQGZULWWHQQXPHUDOV
7KHV\VWHPSUHVHQWHGLQWKLVUHVHDUFKIXOILOVWKHUHTXLUHPHQWVRIVLPSOLFLW\DQGHIILFLHQF\PDNLQJLWDWWUDFWLYHWRSUDFWLFDO
XVH LQ SUHVHQW GD\ LQGXVWULDO HQYLURQPHQWV7KLV VLPSOLFLW\ RI RSHUDWLRQ LV DIIRUGHG E\ WKH VHOI HYROYLQJ QDWXUH RI WKH
FODVVLILHUVLQFHLWLVEDVHGRUDWUDLQLQJSKDVHZKHUHWKHUHFRJQLWLRQORJLFLVGHYHORSHG
5HVXOWVDUHUHSRUWHGRQ WKH WDVNRI UHFRJQL]LQJKDQGZULWWHQGLJLWVZLWKRXWDQ\DGYDQFHGSUHSURFHVVLQJ7KHUHVXOWVDUH
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,QWURGXFWLRQ
'HIHUHQWDUFKLWHFWXUHV IRURIIOLQHUHFRJQL]LQJRIKDQGZULWWHQGLJLWV DQGFKDUDFWHUVKDYHEHHQSURSRVHG LQ
WKH SDVW >@ 7KLV LQFOXGHV WUDGLWLRQDO SDWWHUQ UHFRJQLWLRQ VFKHPHV DV ZHOO DV VFKHPHV EDVHG RQ QHXUDO









,Q WKLV FDVH WKH LQSXW GLPHQVLRQ LQFUHDVHV ZKLFK PLJKW DOVR FDXVH SUREOHPV (YHQ WKRXJK LW FDQ EH
GLIILFXOW WR ILQG VXLWDEOH SUHSURFHVVRUV WKHUH LV RIWHQ QR DOWHUQDWLYH DV WKH QXPEHU RI WUDLQLQJ H[DPSOHV
QHHGHGZLWKRXWSUHSURFHVVLQJLVRIWHQWRRODUJH,QWKHFDVHRIUHFRJQL]LQJKDQGZULWWHQGLJLWVLWLVKRZHYHU
HDV\ WR JHW DFFHVV WR WUDLQLQJ H[DPSOHV :H KDYH WKHUHIRUH WULHG WR LQYHVWLJDWH ZKDW FDQ DFWXDOO\ EH
DFFRPSOLVKHG ZLWK D QHXUDO QHW ZKHQ QR HVVHQWLDO SUHSURFHVVLQJ LV EHLQJ SHUIRUPHG $ QHXUDO QHWZRUN
DUFKLWHFWXUH ZKHUH WKH WUDLQLQJ WLPH VFDOHV OLQHDUO\ ZLWK WKH QXPEHU RI WUDLQLQJ H[DPSOHV LV WKH VRFDOOHG




WKH WDVNRI UHFRJQL]LQJKDQGZULWWHQGLJLWVXVLQJ5$0DUFKLWHFWXUH:HKDYHH[WHQGHG WKH WUDGLWLRQDO5$0
DUFKLWHFWXUH WR LQFOXGH LQKLELWLRQ7KLVQHZ IHDWXUH LQFUHDVHV WKHUHFRJQLWLRQSHUIRUPDQFHVLJQLILFDQWO\7KH
UHVXOWVREWDLQHGFOHDUO\MXVWLILHV5$0QHWDVDQDOWHUQDWLYHWRWKHPRUHSRSXODUQHXUDOQHWZRUNDUFKLWHFWXUHV
5$01HXUDO1HWV
5$0EDVHG QHXUDO QHWV EHORQJ WR WKH PHPRU\EDVHG DUFKLWHFWXUHV 7KHVH DUFKLWHFWXUHV KDYH VRPH
DSSHDOLQJ IHDWXUHV VXFK DV RQH VKRW OHDUQLQJ DQG IDVW UHFDOO WLPHV > @ $5$0EDVHG QHXUDO QHW FDQEH
FRQVLGHUHGDVFRQVLVWLQJRIDUDQJHRI/RRNXS7DEOHV/87VWKDWVWRUHWKHZHLJKWVRIWKHDUFKLWHFWXUH
(DFK/87VDPSOHVDQXPEHURIGDWDIURPWKHLQSXWVSDFH7KHURZVRIWKHWDEOHVFRUUHVSRQGWRGLIIHUHQW
REMHFW FODVVHV ZKHUHDV WKH FROXPQV FRUUHVSRQG WR GLIIHUHQW SDWWHUQV RI WKH VDPSOHG LQSXW GDWD ,Q WKH
WUDGLWLRQDOVFKHPHRQO\ WKHYDOXHVRUDUHXVHGDVZHLJKWYDOXHV$YDOXHRIFRUUHVSRQGVWRDVSHFLILF
IHDWXUHEHLQJSUHVHQWLQWKHWUDLQLQJVHWIRUDVSHFLILFFODVV7KHRXWSXWIURPDVSHFLILF/87FRUUHVSRQGVWRWKH
FRQWHQWV RI WKH FROXPQ DGGUHVVHG E\ WKH JLYHQ LQSXW 7KH RXWSXW YHFWRUV IURP DOO /87V DUH DGGHG DQG




































:KHQ WUDLQLQJD5$0EDVHGQHW LW LV LPSRUWDQW WR VHOHFWDSURSHUQXPEHURI LQSXWFRQQHFWLRQV IRUHDFK
/877KHJHQHUDOL]DWLRQFDSDELOLWLHVRIWKHQHWZRUNDUHGLUHFWO\UHODWHGWRWKHQXPEHURILQSXWELWVIRUHDFK












/87 FHOOV VLPSO\ VWRUHV WKHQXPEHURIH[DPSOHV WKDWYLVLW HYHU\ FHOO 8VLQJ WKH LQIRUPDWLRQPHDVXUH LW LV
SRVVLEOHWRUHGXFHWKHQXPEHURI/87VQHHGHGWRDFKLHYHDJLYHQSHUIRUPDQFH7KHLQIRUPDWLRQPHDVXUHLV
EDVHGRQHQWURS\DQGDFRQFHSWGHILQLQJDVRFDOOHGFULWLFDOH[DPSOHQXPEHU7KHQXPEHURIFULWLFDOH[DPSOHV
LV GHILQHG DV WKH QXPEHU RI H[DPSOHV WKDW DW OHDVW KDYH WR EH UHGUDZQ IURP WKH WUDLQLQJ GDWD WR LPSO\ D
PLVFODVVLILFDWLRQRIWKHWUDLQLQJH[DPSOHLQTXHVWLRQ
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FODVV  DQG YLFH YHUVD UHSUHVHQW SURSHU GLVWLQJXLVKLQJ IHDWXUHV EHWZHHQ WKH WZR FODVVHV $FFRUGLQJO\ D
VWUDWHJ\LVQHHGHGIRUVHOHFWLQJWKRVHFROXPQVWKDWDUHWKHPRVWOLNHO\FDQGLGDWHVIRULQKLELWLRQ
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7KH LQKLELWLRQ IDFWRU LV FDOFXODWHG VR WKDW WKH FRQILGHQFH DIWHU LQKLELWLRQ FRUUHVSRQGV WR D GHVLUHG OHYHO
,QHYLWDEO\ WKLV WHFKQLTXH ZLOO DGG LQKLELWLRQ WR VRPH /87 FROXPQV WKDW GR QRW UHSUHVHQW LPSRUWDQW
GLVWLQJXLVKLQJIHDWXUHV%XWWKH/87FROXPQVUHSUHVHQWLQJWKHGLVWLQJXLVKLQJSDWWHUQVDUHOLNHO\WREHYLVLWHG
E\PDQ\RIWKHORZFRQILGHQFHWUDLQLQJH[DPSOHVDQGDFFRUGLQJO\WKHLUFRUUHVSRQGLQJFHOOVZLOOREWDLQODUJHU
LQKLELWLRQ IDFWRUV WKDQ WKH UHVW ,W IROORZV IURP WKH DERYH GLVFXVVLRQ WKDW WKH LQKLELW IDFWRU VKRXOG EH




7KHSULPDU\REMHFWLYHRI WKHZRUN UHSRUWHG LQ WKLV UHVHDUFKZDV WR LQYHVWLJDWHD QHZ WHFKQLTXH VRDV WR







:KHQ LPSOHPHQWLQJ WKLV WHFKQLTXH WR WKH VLQJOH OD\HU UHFRJQL]HU LW FRXOG EH IRXQG WKDW WKLV WHFKQLTXH




 &RUUHFW 5HMHFW HUURU
0RGLILHGV\VWHPZLWKVLQJOHOD\HUQHWZRUNV   
0RGLILHGV\VWHPVHFRQGOD\HUQHWZRUNV   

7KHLQKDELWDWLRQWHFKQLTXHFDQLQFUHDVHWKHV\VWHPSHUIRUPDQFHE\HPSKDVHVRQGLIIHUHQWUHJLRQVEHWZHHQ
WKH SDWWHUQV FDWHJRULHV DQG DOVR HPSKDVHV RQ WKH QDWXUH RI WKH IHDWXUH DQG LW¶V DIIHFWHG RQ SDWWHUQ7KLV





>@ , $OH[DQGHU DQG 7 - 6WRQKDP *XLGH WR SDWWHUQ UHFRJQLWLRQ     XVLQJ UDQGRPDFFHVV PHPRULHV´
&RPSXWHUVDQG'LJLWDO7HFKQLTXHV
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
